Abstract
Introduction:
Glomerulonephritis is an important cause of morbidity and mortality among all age group in the world 1 . Glomerulonephritis (GN) means "inflammation of the glomeruli" and although inflammation is not apparent in all varities (glomerulopathy is sometimes used to denote this), the name sticks 1,2. The clinical and biochemical disturbances that accompany the glomerulopathies are direct or indirect result of few fundamental disturbances : (a) alteration of the permeselectivity of the glomerular capillary wall leading to proteinuria; (b) alteration in the filtering surface area and/or intrinsic hydraulic conductivity of the capillary wall of many or most glomeruli or loss of entire nephron, leading to reduction in GFR; (c) disturbances in the regulation of NaCl and water excretion leading to expansion of extracellular volume as edema and/or hypertention; (d) facilitated migration of circulating cellular elements of blood into the individual nephrons manifested as increased urinary excretion of erythrocytes, leukocytes, casts, and tubular epithelial cells [2] [3] [4] . To diagnose glomerulonephritis, urinary protein estimation plays the key role. Twenty-four hundred years ago, Hippocrates noted the association between "bubbles on the surface of the urine" and kidney disease 3 . Though 24 hour urinary protein is the gold standard test for assessment of proteinuria but it is often inaccurate, time consuming, cumbersome, inconvenient and unreliable, since it is difficult to collect a complete 24 hour urine sample accurately 5, 6 . Moreover total urinary protein has a variation with urinary volume. To obviate these difficulties short timed urine collection have been advocated with the hypothesis that protein excretion is nearly constant throughout the day and various studies have estimated proteinuria by taking urine samples at 2 hour, 3 hour and 4 hour 7, 8 . These studies however were not validated. Because of problems with timed urine collection, 24 hours urinary protein excretion using single timed voided sample has been estimated. It has been reported that in the presence of stable GFR (Glomerular Filtration Rate) urinary creatinine excretion is fairly constant in a given individual, the fact serving as the principle behind the use of protein creatinine ratio in quantifying 24 hour proteinuria 9 .
Many investigators have studied the correlation between 24 hour urinary protein and proteinuria estimated from spot urinary protein -creatinine ratio in diverse group of patients such as children, diabetes, nondiabetes, SLE, pregnant female, preeclampsia and diverse renal diseases in different part of the world [10] [11] [12] [13] [14] [15] . Keeping this in mind, and to answer the question the present study has been conducted to establish the use of spot urinary protein creatinine ratio to assess proteinuria and to substitute 24 hour urinary protein in glomerulonephritis patients in our community. 
Methods

Results:
In this current study it was observed that most (31.3%) of the patients were in the age group of 31 to 40 years and the mean±SD of age was 32.94±12.66 years ranging from 18 to 70 years.64.8% was male and 35.2% was female. Male female ratio was 1.8:1, which indicates that male was predominant in this current study ( fig.1 ).
respectively. No correlation (r=0.092; p<0.734) was found between 24 hr Urine Protein (gm/ 24 hour) with Protein Creatinine Ratio on the patients having 24 hr Urinary protein >6 gm.
Fig.-1: Sex distribution of the study patients
It was also found that a significant positive correlation (r=0.721; p<0.001) was found between 24 hr Urine Protein (gm/24 hour) with Protein Creatinine Ratio on the patients having 24 hr Urinary protein <0.2 gm. However, a positive correlation (r=0.788; p<0.001) was found between 24 hr Urine Protein (gm/24 hour) with Protein Creatinine Ratio on the patients having 24 hr Urinary protein 0.2-<1 gm (Fig.2) . In this study, it was observed that a significant positive correlation was found between 24 hr Urine Protein (gm/24 hour) with Protein Creatinine Ratio r=0.688; (p<0.001) and r=0.728; (p<0.001) on the patients having 24 hr Urinary protein 1-3.4 gm and 3.5-6 gm In this current study, the patients were divided in 5 groups according to glomerular filtration rate and observed that all of the study patients had nearly equal distribution of GFR. Less than 15 ml/min/1.73m 2 body surface area GFR was observed in 29(22.7%) of the study patients. Same was observed in 15 to 29 ml/min/1.73m 2 body surface area GFR patients. However, 28(21.3%) had 30-89 ml/min/1.73m 2 body surface area GFR, 23(18.0%) had 60-89 ml/ min/1.73m 2 body surface area GFR and 19(14.8%) had ³90 ml/min/1.73m 2 body surface area GFR.
In this study, it was observed that a significant positive correlation was found between 24 hr Urine Protein (gm/24 hour) with Protein Creatinine Ratio, which were r=0.535, (p<0.003); r=0.785,(p<0.001); r=0.987, (p<0.001); r=0.734, (p<0.001); r=0.777, (p<0.001) in patients having GFR <15 ml/min/ 1.73m 2 body surface area, 15-29 ml/min/ 1.73m 2 body surface area, 30-59 ml/min/ 1.73m 2 body surface area, 60-89 ml/min/ 1.73m 2 body surface area and e"90 ml/min/ 1.73m 2 body surface area respectively. However the result of the group having GFR <15ml/min/ 1.73m 2 body surface waspositively correlated but not very convincing (r=0.535; p<0.003). In this present series it was observed that a significant positive correlation was found between 24 hr Urine Protein (gm/24 hour) with 
Discussion:
In this current study it was observed that most (31.3%) of the patients were in the age group of 31 to 40 years and the mean±SD of age was 32.94±12.66 years ranging from 18 to 70 years. Almost similar age range observed by Garg et al., where they found age ranged between 14-70 years 16 . Antunes, Veronese and Morales found the mean±SD age was 38±17 years 17 . Shahbazian& Hosseini-Asl and Khan et al. found the mean age was 26.5 ± 3.6 years (ranging from 17 to 36 years) and 25.6 ± 11.7 years (ranging from 5 to 60 years) respectively, which are lesser with the current study 18, 19 . On the other hand, othershave observed higher mean age in their study patients, which may be due to increased life expectancy in their study patients [20] [21] [22] [23] .
In this current study it was observed that 64.8% was male and 35.2% was female. Male female ratio was 1.8:1, which indicates that male was predominant in this current study. Similarly, some researchers showed male predominant in their study patients 17, 21, 22, 24 , while others showed female predomonence 16, 23 .
In this present series it was observed that the mean±SD of 24 hr Urinary Protein were 4.33±3.48 gm, ranging from 0.14 to 19.12 gm. Garg et al. showed the mean of 24 hr urinary protein estimated by 24 hr collection method was 3.94±1.93 gm in patients with s. creatinine 1.5 to 4.0% mg% and Kim et al. found the mean±SD of 24 hr urinary protein 1.31±1.69 gm 16, 22 .
In this current series it was observed that the mean±SDof P/C ratio were 4.11±2.88 ranging from 0.09 to 14.9. Similar results showed in a study which is closely resembled with the current study 17 . On the other hand, Shahbazian & Hosseini-Aslfound the mean of P/C ratio was 1.84±0.91 with range from 0.38 to 3.60 18 .
In this study it was observed that the mean±SD of Serum Creatinine were 3.46±2.85 mg/dl ranging from 0.5 to 12. In a study, Leung et al. showed a strong significant (p<0.001) correlation (r=0.91) between spot urine P/C ratio with 24 hour urine protein 20 . However, wider deviation from the line of identity was noticed in higher protein excretion levels. Using the BlandAltman plot, the limits of agreement between spot urine P/C ratio and 24 hour urine protein were wider at higher levels of protein excretion. Protein excretion <2.0 gm/24 hour, the limits of agreement of spot urine P/C ratio and 24 hour urine protein were +0.92 and -0.86 gm/ 24 hour. With protein excretion <1.5 gm/24 hour, the limits of agreement were +0.87 and -0.80 gm/24 hour. The urine P/C ratio discriminant values of 0.37, 0.45, 0.7 and 1.84 mg/mg reliably predicted 24 hour urine protein ³0.3, 0.5, 1.0 and 3.5 gm, respectively.
Antunes, Veronese & Moralesfound a significant correlation between P24 and the P/ C ratio during the 6-month period (P<0.001 in all time points) 17 . Mean differences between P24 and P/Cratio at baseline and from the first to the sixth month were 2.00, 1.88, 1.22, 1.07, 0.65, 0.34 and 0.57 respectively. In spite of the lower agreement between P24 and the P/C ratio for higher levels of proteinuria, they found substantial Kappa values for categories of proteinuria in all periods. ROC considering the cut-off levels of 0.20 g and 3.5 g for P24 showed that the P/C ratio had a very good accuracy, with areas under the curve of 0.99 (95% CI: 0.97-1.00) and 0.99 (95% CI: 0.99-1.00), respectively. Their study findings support the current study.
Wahbeh, Ewais & Elsharifconducted a study on sixty-eight patients and the cutoff values for spot urine protein-to-creatinine ratio in predicting 24-hour protein "threshold" excretion of 0.5, 1.0 and 3.5 g/24 hour were determined using receiver operating characteristic curves 25 . A very good correlation (r= 0.832, P<0.0001) was found between spot urine protein-to-creatinine ratio and 24-hour urine protein excretion. Bland-Altman plot showed the two tests had reasonable limits of agreement at low level of protein excretion but the limits became wider as the protein excretion increased. For protein excretion <2.0 g/day, the limits of agreement of spot urine (PCR) and (UP) were +1.48 and -1.2 g/day. The spot urine protein-to-creatinine ratios of 0.72 (sensitivity 0.97; specificity 1.0), 1.2 (0.97; 0.89) and 3.23 (1.0; 0.86) mg/mg reliably predicted 24-hour urine total protein equivalent "thresholds" of 0.5, 1.0 and 3.5 g/day, respectively. They conclude that the proteinto-creatinine ratio in spot urine specimens is an accurate, convenient, and reliable method to estimate the protein excretion in urine. However, the protein-to-creatinine ratio will likely be within clinically acceptable limits only when proteinuria is at reasonably low levels. This study also supports the current study.
Shahbazian & Hosseini-Asl showed a urine P/ C ratio of 0.20 corresponded with a protein excretion rate of 0.30 gm/24 hour, which are characterized by excellent accuracy, where the investigators found a strong correlation (r = 0.84) between the spot P/C ratio with the 24 hour urine protein 18 . However, using the spot P/C ratio of 0. 20 [26] [27] [28] [29] .
However, the result of the group having GFR <15 ml/min/1.73m 2 body surface was positively correlated but not very convincing (r=0.535; p<0.003). Similarly, Ali, et al., (2008) showed significant positive correlation between 24 hr Urine Protein with Protein Creatinine Ratio in 5 groups according to glomerular filtration rate, which were r=0.96, r=0.81, r=0.94, r=0.82, and r=0.80 in GFR>90 ml/min/1.73m 2 body surface area, 60-89 ml/min/1.73m 2 body surface area, 30-59 ml/min/1.73m 2 body surface area, 15-29 ml/min/1.73m 2 body surface area and <15 ml/min/1.73m 2 body surface area respectively, which is closely resembled with the current study. He also found that in <15 ml/min/1.73m 2 body surface area GFR, correlation between 24 hr protein and PCR was not very convening. In another study, Garg, et al. showed a significant (p<0.001) strong correlation r=0.889 in group I (S. creatinine <1.5 mg%) patients between the two methods. Similar results was obtained in group II (S. creatinine 1.5-4.0 mg%) and group III (severely impaired renal functions S.creatinine >4.0 mg%) were r=0.788 and r=0.375 respectively, which support the current study 16 .
In this present series it was observed that the mean±SD of P/C Ratio was 0.38±0.0 in patient with<20 gm/dl Serum Albumin, that was only one sample. However, mean±SD of P/C Ratio were 3.76±2.63 ranging from 0.38 to 14.9 in patients with 20-30 mg/dl Serum Albumin. Besides, patients with >30 mg/dl Serum Albumin had mean±SD of P/C Ratio 4.41±3.02 ranging from 0.09 to 14.25.
In this present series it was observed that a significant positive correlation was found between 24 hr Urine Protein (gm/24 hour) with Spot Urinary Protein Creatinine Ratio in relation to serum albumin level; r=0.658; (p<0.001) and r=0.707; (p<0.001) in patients having serum albumin level >30gm/dl and 20-30 gm/dl respectively. However, because of only one sample in the group having <20 gm/ dl Serum Albumin, no comparison could be carried out.
Garg et al. mentioned the possible reason for the poor correlation in patients with advanced renal failure due to decreased GFR 16 . The results of their study are in the agreement with previous studies undertaken by Shaw, Risdon & Lewis-Jacksonsuggested that correlation between two methods of estimation depends upon the GFR and is independent of sex, age and weight of patient 30 . Rodby et al. mentioned that patients with type 1 diabetes and nephropathy, the P/C ratio of a random urine specimen may be used to estimate a range of 24 UP excretion 31 . The reliability of predictions is best when used in patients with lower levels of proteinuria, becoming less accurate in the nephrotic range and higher. The authors recommend caution in applying overconfidence to the values obtained with this technique and cannot recommend using this technique in following trends of proteinuria, or in following a patient's response to therapy.
The correlation between the spot P/C ratio with the 24-hour urine protein in the present study were strengthened by similar observations also made by some researchers in their studies 21, 24, 25, 32, 33 . All these investigators observed significant correlation between the spot P/C ratio with the 24-hour urine protein. Thus, P/ C ratio provided a very useful, simple and convenient method for quantitative assessment of protein and can replace 24 hr urine collection method in indoor, outpatients and in follow up clinics as it gives quick and reliable results and avoids the inconvenience and shortcomings associated with 24 hr urine collection. However, a significant positive correlation was (r=0.668; p<0.001) between Protein Creatinine Ratio with Urinary Heat Coagulation Test and (r=0.650; 0.001) between 24 hr Urinary Protein with Urinary Heat Coagulation Test.
Conclusion:
A significant positive correlation was observed between 24 hr Urine Protein (gm/24 hour) with Protein Creatinine Ratio in different levels of glomerular filtration rate, though the result of the group having GFR <15 ml/min/1.73m 2 body surface was not very convincing. A significant positive correlation was observed between 24 hr Urine Protein (gm/24 hour) with Protein Creatinine Ratio in different level of serum albumin. Also a significant positive correlation was observd between 24 hr Urine Protein (gm/ 24 hour) with Protein Creatinine Ratio in different level of proteinuria, but there is a no correlation in higher level of proteinuria. Therefore, P/C ratio as an accurate test to define critical levels of proteinuria and the use of the P/C ratio in the clinical setting by its simplicity and low cost and it can be used as a substitute of 24 hr urinary protein estimation.
